HERITABILITIES, REPEATABILITIES AND CORRELATIONS  IN A CYPRINUS CARPIO POPULATION  FROM ARINIŞ FISH POND, MARAMUREŞ by OROIAN, Rares Gelu et al.
  192
Bulletin UASVM Animal Science and Biotechnologies, 65(1-2)/2008  
pISSN 1843-5262; eISSN 1843-536x 
 
 
HERITABILITIES, REPEATABILITIES AND CORRELATIONS  
IN A CYPRINUS CARPIO POPULATION  
FROM ARINIŞ FISH POND, MARAMUREŞ 
 
Oroian R.G., T. Oroian, A. Vlaic, Simona Paşcalău, Elvira Oroian 
 
University of Agricultural Sciences and Veterinary Medicine, Faculty of Animal Science and 
Biotechnologies 3-5 Manastur Street, 400372 Cluj-Napoca, Romania,  
email: oroianrg@yahoo.com  
 
Key words: Cyprinus carpio, heritability, repeatability, correlations 
 
Abstract. The analyses were made after the data collection from 30 families of good brothers, obtained 
from selected genitors, represented by 100 individuals per family, 15 families of each age. The analyses were 
made at the age of 145-157 days and at 22 months (two summers). For the wanted traits the data show medium 




This study represents a sequence of the CEEX 45/2005 project researches, which aimed 
the genetic and phenotypic variability study for the strains creation in carp populations 
(Cyprinus carpio) from the North Western part of Transylvania, using genetic markers and 
associated biotechnologies for the gene stock sustainable preservation. 
The experiment took place at Ariniş fishery, in Maramureş County.   
 
MATERIAL AND METHODS 
 
The data statistical analysis of the entire experiment was made using the average 
estimation and the dispersal indices (average standard error, standard deviation, variance, 
variation coefficient). Because the experimental methodology includes the breeding based on 
offspring from families with known origin, where all the offspring of one couple were good 
brothers, we estimated the genetic parameters - heritability and repeatability- of the wanted 
traits. 
The establishment of these genetic parameters is useful to the elaboration and 
application of fish families’ amelioration plans, with concrete reference to the genetic value 
estimation of reproduction individuals, to the selection waiting effect and to the selection 
methods. 
 
RESULTS AND DISCUSSIONS 
 
The heritability is the proportion of the genetic additive variance from the phenotypic 
variance. It indicates the proportion of the phenotypic differences between the individuals 
from one population regarding the observed trait. 
The heritability defines itself as the hereditary transmission capacity of one trait, at a 
fish population, and at a certain moment of its evolution. It is in fact the regression of the 
amelioration value respect to the phenotypic one. 
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The heritability is expressing by its heritability coefficient, which is the proportion of 
the genetic additive variance from the phenotypic variance. 
The heritability calculated at the experiment fish population has the same properties as 
in the warm-blooded animals: 
? It is adequate to each wanted trait in amelioration; 
? It is adequate to each population; 
? It is adequate to each generation; 
? It is influenced by the environmental conditions, in which performs the studied 
population; 
? The heritability coefficient can have values between 0 and 1. 
The method used in the heritability estimation was based on the interclass correlation 
between the good brothers, with the variance analysis with two variation sources, obtaining 
three observational components. From those observational components of the phenotypic 
variance, we estimated the genetic additive variance and the phenotypic one. 
 
Table 1 
The heritability coefficient values in a Cyprinus carpio population and at different ages 
 
Heritability coefficient value No. Trait 145 days 2 summers 
1 Total length 0,48 0,52 
2 Length from top of the nose-tail’s end 0,54 0,56 
3 Length top of the nose-tail’s base 0,67 0,63 
4 Head length  0,70 0,73 
5 Maximum height 0,69 0,72 
6 Body weight 0,56 0,54 
 
The repeatability is an important genetic parameter, which can be expressed at the 
repeatable traits. The repeatability indicates the similarity degree of one trait value, from one 
measurement to another and estimates the constancy values of a repeated trait at the same 
individual, giving the proportion of genetic variance and general environmental variance from 
the phenotypic variance. 
The repeatability measures the degree in which a phenotypic variance of one trait is free 
of the environmental temporary influences. 
The repeatability is a property of each quantitative trait, of an estimated population, of a 
generation and environmental conditions in where the population lives. 
The values of the repeatability coefficient are between 0 and 1. 
 
Table 2 
The repeatability coefficient values in a Cyprinus carpio population and at different ages 
 
Repeatability coefficient value No. Trait 45 days 145 days 2 summers 
1 Total length 0,58 0,62 0,61 
2 Length from top of the nose-tail’s end 0,62 0,64 0,65 
3 Length from top of the nose-tail’s 
base 
0,66 0,65 0,68 
4 Head length 0,71 0,74 0,73 
5 Maximum height 0,70 0,72 0,74 
6 Body weight 0,66 0,68 0,73 
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The method used in the repeatability estimation was the interclass correlation method, 
based on the variance causal components, using data from good brothers. This method doesn’t 
involve the performing of repeated measurements being needed one measurement on each 
individual. Based on the data obtained from 100 individuals per family and 15 offspring 
families, we made a variance analysis with three variation sources, for estimation of the three 
observational components: s2I, s2M, s2i. 
Based on the observational components we estimated the causal components of the 
phenotypic variance: VA, VD, VEg, VEs. 
The correlation between the quantitative studied traits: 
There are three types of correlations: phenotypic, genetic and environmental. The 
phenotypic correlation estimated by us is giving the sense and the interdependence degree 
between the phenotypic values of the two traits - X and Y. 
The correlations are adequate to the traits where is estimated, which means that the 
correlations values are different from one couple of traits to another, even in the same 
population. The correlations are adequate to each population where is estimated, as well as to 
each generation, and environmental conditions of the living population. 
The correlation coefficient has values between -1 and +1, but the genetic cause is the 
genes pleiotropic action, as well as their linkage. 
The estimation of the phenotypic correlation was based on the combined variance and 
covariance analysis, and we made a variance analysis for X trait, a variance analysis for Y 
trait and a covariance analysis. 
The phenotypic correlation between total length and: 
? top of the nose length - tail’s end length = 0,66 
? top of the nose length –  tail’s base = 0,60 
? head length = 0,70 
? maximum height = 0,40 
? body weight = 0,80 
The phenotypic correlation between top of the nose length – tail’s end length and 
? top of the nose length –  tail’s base = 0,85 
? head length = 0,48 
? maximum height = 0,46 
? body weight = 0,60 
The phenotypic correlation between top of the nose length - tail’s end length and 
? head length = 0,86 
? maximum height = 0,60 
? body weight = 0,85 
The phenotypic correlation between head length and 
? maximum height = 0,37 
? body weight = 0,72 
The phenotypic correlation between maximum height and 
? body weight = 0,87 
The establishment of the phenotypic correlations for the wanted traits has a big 
importance in the selection program elaboration. The second importance is in choosing the 









? The heritability coefficient values are close at the two estimated ages, being between 
0,48 for total length at 145 days and 0,72 for maximum height at 2 summers, 
indicating a medium towards high genetic determinism, for those two traits; 
? The interclass correlation method used in the repeatability estimation indicates close 
values for the same trait at different ages; 
? The repeatability of the studied traits, after the estimated value indicates medium 
towards high heritable traits; 
? The phenotypic correlations, which are adequate to each estimated population and to 
each generation, indicates strong and positive correlations between the total length and 
the others wanted traits, with values between 0,40 and 0,80. 
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